How does the sympathetic nervous system behave during non pulsatile circulation?
Non pulsatile circulation is commonly applied to clinical cardiopulmonary bypass or circulatory assist. However, influences of non pulsatile circulation on sympathetic nerve activity, which plays an important role in circulatory control, have not been elucidated. In this study the renal sympathetic nerve activity (RSNA) was recorded for the first time in goats, whose heart rate and size are similar to humans', and the difference during pulsatile and non pulsatile circulation was evaluated. Total left heart bypass was instituted in eight adult goats under general anesthesia. A pneumatic pulsatile pump and a centrifugal non pulsatile pump were incorporated in parallel so that pulsatile circulation and non pulsatile circulation could be instantly converted to the other. The pumping rate was set at 90/min regardless of the native heart rate during pulsatile circulation and the mean aortic pressure was maintained constant at the conversion of circulatory mode. The original signals of RSNA were integrated and defined as the mean RSNA. The mean RSNA and the mean aortic pressure were averaged every 30 sec and quantified during pulsatile circulation and non pulsatile circulation. The pulse synchronized burst of RSNA during pulsatile circulation immediately disappeared and the mean RSNA significantly increased up to 120% of pre depulsation level after changing the circulatory mode to non pulsatile circulation. Reverse conversion of circulatory mode from non pulsatile circulation to pulsatile circulation decreased the mean RSNA to 79%. The results suggest that vasotonus may be affected in its periodicity as well as its quantity by the loss of pulsation during the initial phase after depulsation.